Abstract The Wellington Fault is one of the major active right-lateral strike-slip faults of the southern North Island and represents a significant seismic hazard to the greater Wellington region. Trench excavations across the fault in the Long Gully/Karori Reservoir area and near Kaitoke, along with Quaternary stratigraphic and soil studies at Te Mania, indicate that the most recent surface rupture event along the southern portion of the Wellington Fault was 300-450 cal B .P. (calendar years before A.D. 1950) and the next oldest event was 670-830 cal B.P. The elapsed time between these two events is 220-530 years. Based on the previously reported 6.0-7.6 mm/yr, long-term (c. 140 ka), average, horizontal slip rate calculated at Emerald Hill, and the 3.2-4.7 m single-event offsets (the five most recent events) measured at Te Mama, the average recurrence interval for this portion of the Wellington Fault is 420-780 years.
INTRODUCTION
The Wellington Fault can be followed as a structural feature from about 20 km south of the Wellington south coast (Carter et al. 1988 ) northeastward through Wellington City and the Hutt Valley to the Tararua Range (Fig. 1 ). It is a major structural feature of the North Island, throughout most of which it has a dominantly right-lateral sense of movement (Berryman & Beanland 1988) . In the southern North Island, the ratio of horizontal to vertical slip exceeds 10:1 (Ota et al. 1981; Berryman 1990) . Berryman (1990) proposed that the 75 km section of the Wellington Fault that extends from Cook Strait to the c. 2 km wide right side-step at Kaitoke represents a single rupture segment, the Wellington -Hutt Valley Segment. Discontinuities along the fault trace within this proposed segment include an 18° northeastward swing in strike near Thorndon, and possibly two <1 km wide side-steps, one near Petone and the other near Whakatikei River (Grant-Taylor et al. 1974) (Fig. 1) . Northeast from Kaitoke, the fault enters the Tararua Range and changes strike by c. 30° to a more northerly trend. Based on the work of Berryman (1990) on the faulted alluvial terraces in the Emerald Hill -Te Mania area, the WellingtonHutt Valley Segment has a lateral slip rate of 6.0-7.6 mm/yr and a lateral single-event displacement size of 3.2-4.7 m. Berryman (1990) also estimated that rupture of the Wellington -Hutt Valley Segment will be associated with an earthquake of surface-wave magnitude 7.1-7.8.
The Wellington Fault represents a significant seismic hazard to the Wellington region. Rupture of the southern section of the Wellington Fault is one of the most serious natural hazard scenarios in all of New Zealand. This paper presents data on the timing of the most recent surface rupture events, the slip rate, and the recurrence interval of inferred large earthquakes along the Wellington -Hutt Valley Segment of the Wellington Fault. Much of this information was obtained from trench excavations across the fault trace in the Long Gully/Karori Reservoir area and the Kaitoke area (Fig. 1) . These trenches were excavated roughly perpendicular to the fault trace, and averaged about 5-7 m long, 2-4 m deep, and 4 m wide. The vertical trench walls were cleaned, marked with aim string grid, and logged at a scale of 1:20. Additional paleoseismic data were obtained from stratigraphic and soil studies of the faulted Holocene terrace sequence at Te Mama.
PALEOSEISMICITY DATA
Long Gully/Karori Reservoir area trench sites The striking linear trace of the southernmost onland portion of the Wellington Fault has long drawn the attention of geologists ( Fig. 2; e.g., Cotton 1912 Cotton , 1951 Cotton , 1957 Lensen 1958; Stevens 1974) . For 5 km northeast from Cook Strait the strike of the fault is about 40°, extending along the floor of Long Gully, northeast through a saddle (S in Fig. 2 ) into the Karori Reservoir catchment area. In Long Gully, c. 2-2.5 km northeast from the Wellington south coast, two small northwest-flowing drainages (a-a' and b-b' in Fig. 3 ) have been horizontally offset by about 50 m and ponded behind an uphill-facing bedrock fault scarp. Four trenches (1,2,5, and 6) were excavated across the fault trace in these ponded areas (Fig. 4-8) . It is assumed that surface rupture events recognised in these and other trenches along the fault were associated with past moderate to large earthquakes.
Long Gully trench 1
In Long Gully trench 1 (Fig. 4 ; grid ref. NZMS 260 R27/ 532847), the youngest sampled unit deformed by faulting (unit 4) has an age of 790-930 cal B.P. (Table 1 , sample A). This unit is overlain by an unfaulted peat (unit 5). A wood sample from this peat has an age of 560-670 cal B.P. (Table 1, sample  B) . This relationship demonstrates that surface rupture along this section of the Wellington Fault occurred sometime between 560 cal B P. and 930 cal B .P. However, this may not represent the timing of the most recent event. Units 1,2 and 3 are overlain by fill related to the construction of the original farm track through Long Gully. At this site, a fault scarp is not preserved. However, to the southwest and to the northeast, the scarp is distinct. The position and trend of the scarp suggests that it is associated with the shear on the western side of the gouge zone (unit 3). This shear is not overlain by unit 5 (dated at 560-670 cal B.P.), and movement on the shear could be younger than 560-670 cal B.P.
Long Gully trench 2
In trench 2 ( Fig. 5 and 6 ; grid ref. R27/532847), fault gouge has been forced over unit 9 and into unit 12. A wood sample from unit 12 has an age of 2120-2330 cal B.P. (Table 1 , sample F). Thus, the deformation of unit 12 is younger than 2330 cal B.P. Wood taken from the gravel fill of a fissure (unit 3) has an age of 3380-3540 cal B.P. (sample C). The fissure probably formed as a result of a surface faulting event, and the filling of the fissure, including the deposition of the branch, is assumed to have occurred during or shortly after a past earthquake at 3380-3540 cal B.P.
Wood samples taken from older deformed peats have ages of 9000-10 000 yr B.P. (radiocarbon years before A.D. 1950; samples D, E and G) , but the number of individual events responsible for this deformation cannot be deduced.
Long Gully trench 6
Unit 11 of Long Gully trench 6 ( Fig. 7 ; grid ref. R27/533848) is interpreted as an unfaulted colluvial deposit. It is composed of material that was probably shed from the fault scarp following the most recent fault movement. This deposit buried the exposed fault plane and a tree which has an age of 480-530 cal B.P. (sample H) and 300-450 cal B.P. (sample I). Sample H is from the inner part of the tree; sample I is from a branch buried by unit 11, near the contact between units 11 and 10, and probably closely dates the initial deposition of the scarpderived colluvium (unit 11). Because the deposition of unit 11 is inferred to closely date the most recent fault movement, the age of this event in Long Gully is probably 300-450 cal B.P. Stevens (1974) described the Wellington Fault at this site (p. 73, photo 5.9) as a "two-storeyed" scarp, and that the smaller scarp is related to a more recent fault movement. The small scarp he described is the break in surface topography at 4.5 m on the northeast-wall trench log (Fig. 7) . East from 2.5 m in the trench, units 5, 6, 7 and 9 are unfaulted, and the topographic scarp at 4.5 m is thus nontectonic in origin.
Long Gully trench 5
In Long Gully trench 6 and in trench 5 ( Fig. 8 ; grid ref. R27/ 533848), the fault plane that bounds the eastern side of the gouge zone (unit 3) is truncated by young sedimentary deposits, whereas the fault planes that bound the western side propagate to or near the ground surface. Thus, the most recent movement(s) on the western fault planes is younger than that on the eastern fault planes. If a similar age relation exists between the fault planes that bound the gouge zone exposed in Long Gully trench 1 (Fig. 4) , then movement on the western plane in trench 1 could be younger than 560-670 cal B.P.
Long Gully/Karori trench 7
Northeast from the saddle that separates the Long Gully drainage from the Karori Reservoir catchment area (S in Fig.  2 ), for about 1 km, the fault traverses a southeast-facing hillside. Lateral displacement of topography along this hillside has resulted in the offset and ponding of two small southwestflowing streams behind two shutter ridges. Long Gully/Karori trench 7 was excavated across the fault in one of these ponded areas. The stream offset associated with this ponded area is about 40 m (Ota et al. 1981; their locality 438) .
In Long Gully/Karori trench 7 ( Fig. 9 ; grid ref. R27/ 552873), a wood sample from a deformed and faulted peat has an age of 8430-8720 cal B .P. (sample J). This sample is about 1 m from the ground surface and suggests (hat faulting has broughtold deposits to nearthe surface (oritmay be reworked).
Wood from an unfaulted channel-fill deposit has an age of 840-1000 cal B.P. (sample K). This age for an unfaulted deposit is inconsistent with the Long Gully trench 6 data which indicate that the most recent surface faulting event occurred at 300-450 cal B.P. The channel-fill deposit enclosing sample K is cut into older units, and it is possible that this sample has been reworked from an older deposit and is thus older than the channel-fill deposit. Alternatively, the most recent surface rupture may have been to the southeast of unit 1. In either possibility, the latest faulting event at this site is younger than 840-1000 cal B.P.
Te Marua terraces
Northeast from Karori, near Thorndon, the trend of the fault swings 18° to the east to an orientation of about 055° (Fig. 1) . Between Thorndon and Whakatikei River, much of the fault trace is either under water, extending offshore of and subparallel to the northwest side of Port Nicholson (Lewis 1989) , or buried under recent alluvium of the Hutt River. Near Whakatikei River, the fault again changes to a more easterly trend, this time by 10°. There may also be a minor, <1 km wide, right side-step near Whakatikei River (Grant-Taylor et al. 1974 ). In the Emerald Hill -Te Marua area, the fault has an average strike of 064° ( Fig. 1 and 10) .
The Te Marua site is of particular importance because a sequence of young fluvial terraces and channels is horizontally Fig. 11 and 12 ). The first terrace above river level (Tl) is not displaced and therefore must have formed after the latest faulting event. The Tl surface is underlain by more than 1 m of overbank silt and sand. Charcoal collected at 0.2-0.4 m depth within this deposit has an age of <250 yr B.P. (NZ 7769). On the next highest surface (T2), two channels are rightlaterally offset by 3.7 and 4.7 m (I-I' and J-J' of Fig. 11) , and the riser to the next highest terrace (R2) is laterally offset by 7.4 m (K-K' of Fig. 11 ). The offset measurements of 3.7 and 4.7 m are interpreted as resulting from a single fault displacement. The difference probably reflects some imprecision of measurement (estimated at ± 0.3 m) and some alongstrike variation in displacement (Berryman 1990) .
The T2 surface is underlain by silt and sand containing charcoal, at 0.15 m depth, with an age of 310-470 cal B.P. (NZA 711). It is important to determine whether this charcoal was part of a flood deposit closely dating the time of formation of the T2 surface, or whether it was related to an in-situ burn and thus could be much younger than the flood deposit and the faulting of the T2 surface. The soil profile for both Tl and T2 is weakly developed, and only 0.3-0.4 m thick, suggesting an age less than about 1 ka (Ian Whitehouse pers. comm. 1989). The 100 year flood level for the Hutt River at this site is calculated at about 1 m above the T2 surface, also suggesting that the flood deposit that underlies the T2 surface could be relatively young. Though not conclusive, the above information suggests that the charcoal collected from T2 could have been part of the flood deposit that underlies the T2 surface, and that the age of T2 is c. 310-470 cal B .P. If this is so, the most recent movement on the Wellington Fault in the Te Mania area is younger than 310-470 cal B.P.
Within 2 km northeast of the Te Mania site there are several unfaulted late Holocene terraces (Berryman 1990) . The ages of these terraces are unknown, but it is not unreasonable to assume that a few hundred years since the last faulting event would be required for the Hutt River to cut these low-level terraces.
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ELLINGTON FAULT considered a minimum value for a two-event displacement at Long Gully Trench 6
Te Mama. Terrace risers to higher terraces are laterally offset Northeast Wall byl8andl9m(L-L'andM-M'ofFig. 11). These two offsets are considered to have been the result of five separate faulting buried free face events (Berryman 1990 Towards the 2 km right side-step in the Wellington Fault trace at Kaitoke, the final 3 km of fault trace is composed of several splays with a general trend of 074° (Fig. 10) . In this area, the fault extends through a region of low hills composed of earlymid Pleistocene Kaitoke Gravel. Two trenches were excavated across the fault in a small ponded area behind an uphill-facing fault scarp where two north-flowing drainages have been offset by 30-40 m (Berryman 1990 ; his localities 072 and 073). In Kaitoke trench 1 ( Fig. 13 ; grid ref. S26/919122) a channel-fill deposit (unit 7) is in fault contact with the gouge zone (unit 3) and is older than the latest faulting event.
In trench 2 ( Fig. 14; grid ref. S26/919122) the outer part of a tree in growth position has an age of 670-730 cal B.P. (sample L). This tree, silver beech (Nothofagus menziesii), is interpreted to have been overwhelmed by a sudden influx of gravel (unit 12) related to hillslope destabilisation during and shortly following a faulting event. This gravel, the same as the channel-fill deposit in trench 1 (unit 7), is also faulted. Thus, the deposition and faulting of these gravels (unit 7 of Fig. 13 , and unit 12 of Fig. 14) record two faulting events. Because the tree may have survived for a short time after the fault-induced deposition of the gravels, 670-730 cal B.P. is considered a minimum age for these gravels and the second-most recent SE Fig. 7 Long Gully trench 6, northeast wall. Description of units is as follows: 1 & 2, sheared and crushed greywacke; 3, tectonically mixed gravel, pug and organic material; 4, gravel, alluvial fan; 5, clayey silt; 6, gravel, alluvial fan; 7, clayey silt; 8, wedge of gravel; 9, gravelly silt; 10, clayey silt with some gravel, scarp-derived colluvium; 11, silty gravel, scarp-derived colluvium; 12, artificial fill. H and I are radiocarbon samples.
The size of single-event horizontal offsets can be estimated at Te Mania. The 7.4 m offset of the R2 riser is probably the result of two faulting events: one event prior to the deposition of the overbank silts and sands that underlie T2, and one event after. During the T2 flooding, the R2 displacement could have been trimmed. The 7.4 m displacement of R2 is thus Fig. 7 ; 3, tectonically mixed gravel, pug and organic material, same as unit 3 of Fig. 7 ; 6, gravel, alluvial fan, same as unit 6 of Fig. 7 ; 7, clayey silt, same as unit 7 of Fig. 7 ; 9, silty gravel with some clay; 10, silt with some gravel; 11, silt with some gravel, scarp-derived colluvium. A silver beech with a 15-20 cm diameter is considered to be no more than 100 years old. This implies a maximum age for the gravel of 770-830 cal B.P. Using these age constraints for the gravel, we estimate that the timing of the second-most recent faulting event in the Kaitoke region is 670-830 cal B.P.
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Summary of paleoseismicity data
Since the beginning of European settlement in the Wellington region, about 150 years ago, there has been no surface rupture along the Wellington -Hutt Valley Segment of the Wellington Fault. The Te Mania data suggest that the timing of the most recent faulting event is younger than 310-470 cal B.P., and older than a few hundred years. The Long Gully data indicate that the age of the most recent event is in the order of 300-450 cal B.P. A wood sample taken from an unfaulted channel deposit in the Long Gully/Karori trench has an age of 840-1000 cal B.P., but it is possible that this sample is reworked from an older deposit and does not constrain the age of the latest faulting event. Based on the above information, the timing of the latest movement on the Wellington Fault is constrained to be between 150 years ago and 450 cal B.P. From on our interpretation of the colluvial stratigraphy in Long Gully trench 6 (Fig. 7) , our best estimate for the timing of the most recent fault movement is 300-450 cal B.P. (A.D. 1650-1500; Fig. 15 ). In Long Gully, the age of an older faulting event has been bracketed between 560-670 cal B.P. and 790-930 cal B.P. From the Kaitoke trench sites, we interpret that 670-730 cal B.P. and 770-830 cal B.P. are the minimum and maximum ages, respectively, for a gravel deposit that records two and M-M' are 3.7, 4.7, 7.4,18.0, and 19.0 m, respectively (localities 22, 23, 24, 25, and 26 of Berryman 1990). faulting events. Thus, the timing of the second-most recent surface rupture event on the southern portion of the Wellington Fault occurred at 670-830 cal B.P. (A.D. 1280-1120; Fig. 15 ).
An older event at 3380-3540 cal B.P. has probably been identified in Long Gully, but the number of events, if any, that separate this event from the second-most recent event is unknown.
DISCUSSION
Slip rate
The Wellington Fault at Emerald Hill has had a relatively constant average lateral slip rate of 6.0-7.6 mm/yr throughout the last 140 ka (Berryman 1990) . This is based on offsets of 104 ± 10,437 ± 20, and 940 ± 40 m for terraces with assigned ages of 14 ± 4,70 ± 5, and 140 ± 10 ka, respectively. Lateral slip rates at Long Gully and Kaitoke can be estimated from the horizontal offset of ponded drainages and the inferred age of the initiation of this ponding. At Long Gully, two northwest-flowing drainages have been offset by about 50 m (a-a' and b-b' of Fig. 3 ) and ponded behind a southeast-facing bedrock fault scarp. The initiation of this offset-induced ponding, as inferred from the oldest peats and organic material exposed in Long Gully trench 2 (Fig. 5  and 6 ), is about 10 ka. These data yield an average lateral slip rate in the Long Gully area of about 5 mm/yr. It is difficult to assess the uncertainty of this rate because vertical displacement along the fault and the ability of the streams to maintain their flow are both factors that could control the initiation of ponding. Nevertheless, we consider that 5 mm/yr is a realistic estimate for the lateral slip rate at Long Gully, and that a consequence of either one of the above factors would only be a slight increase or decrease in the slip rate.
The difference in lateral slip rate at Long Gully (5 mm/yr) compared to that at Emerald Hill (6.0-7.6 mm/yr) suggests a possible along-fault slip-deficit between the two sites. There is no noticeable difference in vertical slip at either site; both sites have horizontal to vertical slip ratios greater than 10:1 (Ota et al. 1981; Berryman 1990 ). In the Wellington region there is a general north-south structural trend that is now cut by more prominent and active northeast-striking r-1m 
160'
Fig. 13 Kaitoke trench 1, southwest wall. Description of units is as follows; 1, greywacke gravel with some silt and clay, cobbles coated with clay-skins; 2, same as unit 1 except more weathered and slightly colluviated; 3, fault pug, gouge, with some gravel; 4, fining upward silt with some sand and gravel; 5, silt with some sand and gravel; 6, same as unit 5 except mottled; 7, gravel with some sand, fines upward to a sandy silt, channel fill.
strike-slip faults. The faults belonging to the north-south trend that have proven Quaternary displacement are located southwest of the Wellington Fault and include: Baring Head Fault (Ota et al. 1981) , Evans Bay Fault (Lewis & Mildenhall 1985) , Harbour Entrance Fault (inferred from a discontinuity in the height distribution of marine terraces across the Wellington south coast, Ota et al. 1981) , and Terrace and Lambton Faults (Grant-Taylor et al. 1974; Perrin 1989) . It is possible that the deficit at Long Gully is accommodated by "off-fault" deformation expressed as dominantly reverse slip on these more northerly trending faults. It is not known whether these low-slip faults move only in response to major displacement along the Wellington Fault, or whether they represent seismogenic sources in their own right. Regardless, they represent a potentially important, and often overlooked, surface rupture hazard to the Wellington City centre.
Alternatively, the possible slip-deficit between Emerald Hill and Long Gully could be accounted for by increased slip on the southern portion of the Ohariu Fault. However, the distinct surface trace of the Ohariu Fault cannot be followed south of Makara (Ota et al. 1981 ). This observation is contradictory to an interpretation of a higher slip rate along the southern portion of the Ohariu Fault.
Ponding at the Kaitoke trench site is inferred to have begun at about 10.5 ka (samples M and N of Fig. 14) . The channel offset associated with this site is 30-40 m (Berryman 1990 ). This yields a lateral slip rate of 2.9-3.8 mm/yr. The fault in this region is composed of several splays (Fig. 10 ) and the trench was excavated across just one of these. Thus, the 2.9-3.8 mm yr slip rate must be considered a minimum rate for the fault zone as a whole in this area. Fig.  13 ; 2, fault pug, gouge, and gravel, same as unit 3 of Fig. 13 ; 3, clay; 4, gravel, slope-derived colluvium; 5, peat with coarse organics; 6, sandy silt with some gravel, unit coarsens towards south, away from fault, same as unit 5 of Fig. 13 ; 7, same as unit 6 except with more gravel; 8, same as unit 6 except mottled; 9, sandy gravel with some silt; 10, sandy gravel with some silt; 11, silty organic-rich gravel; 12, sandy gravel, same as unit 7 of Fig. 13 ; 13, organic silt with some sand. L, M and N are radiocarbon samples.
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Recurrence interval
Earthquake recurrence interval can be calculated either by determining the elapsed time between past faulting events, or by dividing the average single-event displacement by the fault shp rate. The timing of the most recent event is probably 300-450 cal B P., and the timing of the second-most recent event is constrained at 670-830 cal B.P. Thus, from A. D. 1990, 340-490 years has elapsed since the most recent event, and at least 220 years and up to 530 years elapsed between the two most recent events.
The size of the past five single-event displacements at Te Mania has probably been fairly consistent at 3.2-4.7 m per event. The average lateral slip rate at Emerald Hill has been relatively constant throughout the last 140 ka at 6.0-7.6 mm/yr (Berryman 1990 ). The Emerald Hill and Te Mania sites are within 1 km of each other, and the strike of the fault at both sites is the same (Fig. 10) . Thus, an average earthquake recurrence interval of 420-780 years (average 600 years) is calculated by dividing the Te Mania single-event displacement by the Emerald Hill slip rate.
Recurrence interval information is also obtained from the Lower Hutt area where an alluvial terrace is vertically displaced by at least 2 m (Ota et al. 1981 ; their localities 091, 092 and 094). This terrace is underlain by, and is presumably younger than, the Melling Peat (Stevens 1956 ), which has an age of 4470 ± 100 yr B.P. (NZ30). Near this locality, a small alluvial fan deposited across the fault is vertically displaced by 0.4 m. This offset is taken to represent the most recent displacement in this area (Ota et al. 1981 ; their locality 093) and compares with the 0.3-0.4 m vertical displacement of the youngest faulted terrace at Te Mania (Berryman 1990 ; his localities 022 and 023). As noted by Ota et al. (1981) , the terrace displacement of at least 2 m is the result of several movements within the last 4.5 ka. The elapsed times of 340-490 years since the most recent event and 220-530 years between the two most recent events, as revealed from trench excavations, compare well with the 420-780 year average recurrence interval based on singleevent displacement and slip-rate considerations. A recurrence interval of less than 1000 years is also inferred from the Lower Hutt data.
Segmentation and fault behaviour Based primarily on arguments regarding the structure and geometry of the fault trace, Berryman (1990) proposed that the 75 km long Wellington -Hutt Valley Segment of the Wellington Fault comprises a single fault segment that ruptures along its entire length at each large earthquake. The similar timing of rupture events at Long Gully, Te Mania, and Kaitoke supports his interpretation. As noted above, the largest single-event displacement measured at Te Mama is 4.7 m. Based on a comparison with historic surface ruptures throughout the world, a 4.7 m displacement is expected to be associated with a rupture length of 60-90 km (Bonilla et al. 1984) , consistent with the 75 km length of the WellingtonHutt Valley Segment.
In view of the resolution with which the timing of past rupture events can be determined at specific sites, it is possible that what is interpreted here as a through-going rupture of the Wellington -Hutt Valley Segment, may be the result of several smaller overlapping ruptures, separated in time by up to several tens of years. Likely subdivisions of the Wellington -Hutt Valley Segment would be at bends or side-steps along 175 the fault trace at Thorndon, Petone, and Whakatikei River. However, such subdivisions would imply short rupture lengths with respect to the size of single-event displacements measured at Te Mama. Though possible, we consider that dividing the Wellington -Hutt Valley Segment into subsegments does not explain the available data any better than the single-segment model proposed by Berryman (1990) . Perhaps a more important question, at least with respect to assessing the "fortitude" of the proposed fault-rupture segment boundary at Kaitoke, and estimating the size of the largest earthquake that could be associated with rupture of the Wellington -Hutt Valley Segment, is whether this segment has ever ruptured simultaneously with segments further to the northeast. Unfortunately, there are no data available for the timing of individual earthquakes, or accurate estimates of the recurrence interval or slip rate on the section of the Wellington Fault that extends through the Tararua Range northeast from Kaitoke. Berryman & Beanland (1991) argued that the southern section of the Wellington Fault is an example of a fault that behaves in a characteristic rather than a random fashion. Characteristic behaviour implies a time-dependent accumulation of energy between earthquakes with rupture occurring at fairly regular intervals in maximum magnitude events characteristic of that segment (Schwartz & Coppersmith 1984) . Berryman & Beanland (1991) inferred this behaviour on the basis of the reasonably consistent size of single-event displacements measured at Te Mama and the relatively constant slip rate calculated at Emerald Hill. The elapsed times between faulting events, based on the findings of our study, compared to the average recurrence interval, based on the Emerald Hill -Te Mama data, are not inconsistent with their interpretation of characteristic behaviour. However, because of the relatively large uncertainties regarding the timing of past rupture events, the available timing data cannot conclusively establish the style of fault behaviour. Even so, the calculation of conditional probabilities of future rupture needs to take into account the possible variation in recurrence interval, as established from trenching studies, rather than assuming uniform repeat times. CONCLUSIONS 1. The similar timing of recent surface rupture events at Long Gully, Te Mama, and Kaitoke supports the idea of Berryman (1990) that the Wellington -Hutt Valley Segment of the Wellington Fault ruptures as a single fault segment. 2. This segment last ruptured 340-490 years ago. The next oldest rupture event was 710-870 years ago. 3. The horizontal slip rate at Long Gully is c. 5 mm/yr, when compared to the Emerald Hill rate (6.0-7.6 mm/yr), it suggests an along-fault difference in slip rate between the two sites. The difference in rate may be the result of "offfault" deformation on the low-slip, more northerly trending faults that extend through Wellington City and the entrance of Port Nicholson.
4. The Wellington -Hutt Valley Segment is interpreted to have characteristic rather than random fault behaviour. This is based on the relatively constant horizontal slip rate calculated at Emerald Hill, the consistent size of singleevent displacements measured at Te Mania, and the compatibility of the 420-780 year average recurrence interval with the 340-490 year interval since the latest rupture event and the 220-530 year interval between the two most recent rupture events.
